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Dalbavancin, a long-acting lipoglycopeptide, was evaluated against 81,673 isolates of staphylococci, entero-
cocci, and streptococci collected from 33 countries during worldwide resistance surveillance (2002 to 2007).
Regardless of susceptibility to oxacillin, comparable potencies for dalbavancin against Staphylococcus aureus
and coagulase-negative staphylococci from all countries were noted (MIC90, 0.06 to 0.12 �g/ml). Vancomycin-
susceptible Enterococcus spp. had dalbavancin MIC90s comparable to those for staphylococci, whereas vanco-
mycin-resistant strains were more resistant (MIC50, >4 �g/ml). �-Hemolytic and viridians group streptococci
were very susceptible to dalbavancin (MIC90, <0.03 �g/ml). Overall, dalbavancin was >16-fold more active
than vancomycin against the monitored gram-positive species.

Skin and skin structure infections (SSSI) are most commonly
caused by gram-positive pathogens, and the most significant
organism is Staphylococcus aureus (9). This species has become
increasingly resistant to numerous antimicrobial classes over
the last several decades. Oxacillin (�-lactam)-resistant S. aureus
presents a serious treatment dilemma for both community-
acquired and nosocomial SSSI since most strains are multidrug
resistant. Macrolide-lincosamide-streptogramin B (MLSB) resis-
tance, including inducible clindamycin resistance, in this spe-
cies has also become problematic. Glycopeptide resistance at
high and detectible levels (vancomycin-resistant S. aureus) has
been documented, and vancomycin-intermediate S. aureus and
heteroresistant vancomycin-intermediate S. aureus have been
observed in many countries. �-Hemolytic streptococci (�HS)
are also commonly isolated from wound cultures, and, al-
though these species have remained susceptible to penicillins
and advanced-generation cephalosporins, resistance to other
antimicrobial classes such as MLSB agents and tetracyclines is
more prevalent (4, 9). Enterococci and coagulase-negative
staphylococci (CoNS) can also be associated with SSSI, and
viridians group streptococci (VGS) can be causes of oral ab-
scesses and bacteremias (4, 9).

Dalbavancin is a novel lipoglycopeptide antimicrobial agent
for which approval in the United States for the treatment of
SSSI caused by selected gram-positive pathogens is being
sought (8, 10). This long-acting agent is administered once
weekly and is highly potent against the common species asso-
ciated with SSSI, including many antimicrobial-resistant strains
(14). Clinical trials have established that dalbavancin is com-
parable to “standard of care” therapies for the treatment of
SSSI and yields successful microbiological responses (5, 12).
Previous in vitro studies have documented that dalbavancin is
a potent antimicrobial agent with activity against gram-positive
clinical isolates (1, 6, 13). This investigation defines the activity

of dalbavancin against a very large collection of recently col-
lected gram-positive pathogens collected from medical centers
located throughout the world and confirms the potency advan-
tage that this new antimicrobial agent has over the commonly
used vancomycin.

During a 6-year period (2002 to 2007), a total of 81,673
isolates of staphylococci, enterococci, �HS, and VGS were
collected from 210 medical centers in 33 countries. North
America contributed 37,085 isolates (45.4% of the collection)
from 86 sites located in the United States (80) and Canada (6).
European medical centers also provided a significant number
of isolates (30.5%), with a total of 24,932 strains from 35 sites
in 14 countries. Hospitals in the Asia-Pacific region (77 sites in
12 countries) and Latin America (12 sites in 5 countries) pro-
vided a smaller number of isolates, representing 11.9 and
12.2% of the collection, respectively. The majority (55.9%) of
the isolates were collected from 2006 to 2007 (45,670 strains).
Isolates were confirmed for appropriate species identification
by each of the reference, monitoring laboratories, which in-
cluded JMI Laboratories (North Liberty, IA) and Women’s
and Children’s Hospital (North Adelaide, Australia).

MIC testing was performed with validated panels (TREK
Diagnostics, Cleveland, OH) using the Clinical and Laboratory
Standards Institute (CLSI, formerly NCCLS) reference broth
microdilution method (2, 7, 11). Categorization of susceptibil-
ity and resistance followed the CLSI criteria (3). Differentia-
tion of vancomycin-resistant Enterococcus sp. isolates into
VanA and VanB phenotypes excluded isolates with interme-
diate MICs for teicoplanin or vancomycin. Quality control
utilized appropriate American Type Culture Collection
(ATCC) strains, including S. aureus ATCC 29213, Enterococ-
cus faecalis ATCC 29212, and Streptococcus pneumoniae
ATCC 49619, to ensure the validity of all test results (3).

Dalbavancin (MIC90, 0.06 �g/ml) was 16-fold more active
than vancomycin (MIC90, 1 �g/ml) against both oxacillin-sus-
ceptible and -resistant S. aureus isolates (Table 1). Dalbavancin
displayed a similar potency advantage over vancomycin (16- to
32-fold) against the CoNS in this collection. Resistance to
other antimicrobial classes, particularly among the oxacillin-
resistant population, had no effect on the activity of dalbavan-
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TABLE 1. Activities of dalbavancin and comparator agents against 81,673 gram-positive cocci isolated from 33 countries worldwide

Organism or group and susceptibility
subset (no. tested) Antimicrobial agent

MIC (�g/ml) %
Susceptiblea

%
Resistantb

50% 90% Range

S. aureus
Oxacillin susceptible (27,052) Dalbavancin 0.06 0.06 �0.03–0.25 100.0 —

Vancomycin 1 1 �0.12–4 �99.9 0.0
Erythromycin �0.25 �2 �0.25–�2 78.7 20.7
Clindamycin �0.25 �0.25 �0.25–�2 95.8 4.0
Levofloxacin �0.5 �0.5 �0.5–�4 92.8 6.7
Gentamicin �2 �2 �2–�8 97.1 2.6
Tetracycline �4 �4 �4–�8 93.7 5.8
Linezolid 2 2 0.12–4 100.0 —

Oxacillin resistant (19,721) Dalbavancin 0.06 0.06 �0.03–0.5 �99.9 —
Vancomycin 1 1 0.25–4 �99.9 0.0
Erythromycin �2 �2 �0.25–�2 10.9 88.8
Clindamycin �2 �2 �0.25–�2 47.8 52.1
Levofloxacin �4 �4 �0.5–�4 18.3 80.1
Gentamicin �2 �8 �2–�8 74.1 24.8
Tetracycline �4 �8 �4–�8 81.1 18.4
Linezolid 1 2 �0.25–�8 �99.9 0.04

CoNS
Oxacillin susceptible (2,836) Dalbavancin �0.03 0.06 �0.03–1 99.8 —

Vancomycin 1 2 �0.12–4 100.0 0.0
Erythromycin �0.25 �2 �0.25–�2 66.0 33.6
Clindamycin �0.25 �0.25 �0.25–�2 93.5 5.7
Levofloxacin �0.5 4 �0.5–�4 87.5 11.1
Gentamicin �2 �2 �2–�8 95.0 3.1
Tetracycline �4 �8 �4–�8 86.7 12.6
Linezolid 1 1 �0.25–�8 99.9 —

Oxacillin resistant (9,472) Dalbavancin �0.03 0.12 �0.03–2 99.2 —
Vancomycin 1 2 �0.12–8 �99.9 0.0
Erythromycin �2 �2 �0.25–�2 24.1 75.4
Clindamycin �0.25 �2 �0.25–�2 57.0 41.7
Levofloxacin 4 �4 �0.5–�4 31.8 61.4
Gentamicin 4 �8 �2–�8 50.7 35.3
Tetracycline �4 �8 �4–�8 83.4 15.8
Linezolid 1 1 �0.25–�8 99.5 —

E. faecalis
Vancomycin susceptible (10,025) Dalbavancin �0.03 0.06 �0.03–0.5 �99.9 —

Ampicillin �2 �2 �2–�16 99.6 0.2
Ciprofloxacin 1 �4 0.06–�4 62.2 33.6
Gentamicin (HLc) �500 �1000 �500–�1000 68.5 31.5
Linezolid 1 2 �0.25–�8 99.8 0.1

Vancomycin nonsusceptible (349) Dalbavancin �4 �4 �0.03–�4 27.8 —
Ampicillin �2 4 �2–�16 96.0 4.0
Ciprofloxacin �4 �4 0.5–�4 3.7 96.3
Gentamicin (HL) �1000 �1000 �500–�1000 28.4 71.6
Linezolid 1 2 0.25–�8 98.6 1.4

E. faecium
Vancomycin susceptible (2,578) Dalbavancin 0.06 0.12 �0.03–2 99.6 —

Ampicillin �16 �16 �2–�16 15.6 84.4
Ciprofloxacin �4 �4 0.06–�4 8.1 83.7
Gentamicin (HL) �500 �1000 �500–�1000 61.8 38.2
Linezolid 1 2 �0.25–�8 99.6 0.3

Vancomycin nonsusceptible (2,176) Dalbavancin �4 �4 �0.03–�4 11.4 —
Ampicillin �16 �16 �2–�16 0.8 99.2
Ciprofloxacin �4 �4 �0.03–�4 0.7 98.3
Gentamicin (HL) �500 �1000 �500–�1000 64.3 35.7
Linezolid 1 2 0.5–�8 97.6 1.8

�HS (5,316) Dalbavancin �0.03 �0.03 �0.03–0.25 100.0 —
Vancomycin 0.5 0.5 �0.12–1 100.0 —

Continued on following page
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cin against staphylococci. However, oxacillin-resistant CoNS
had a slightly higher MIC90 (0.12 �g/ml), as demonstrated in
Table 1.

Dalbavancin activity against vancomycin-susceptible Entero-
coccus sp. isolates was similar to that against Staphylococcus
spp., with MIC90s of 0.06 and 0.12 �g/ml for E. faecalis and
Enterococcus faecium, respectively (Table 1). Overall, dalba-
vancin was less active against vancomycin-resistant strains al-
though this agent was more potent against isolates exhibiting a
VanB phenotype (MIC50s, 0.06 to 0.12 �g/ml) than against
those with a VanA phenotype (Table 2).

Dalbavancin was very active against VGS and �HS, with all
MICs at �0.25 �g/ml, and only MLSB agents (56.0 to 91.4%)
and penicillin (71.7%, VGS only) had reduced activity against
these species (Table 1). Group B streptococci (Streptococcus
agalactiae) had slightly elevated dalbavancin MICs, with 90.3%
of strains inhibited by �0.03 �g/ml, compared to group A, C,

G, and F isolates, which were inhibited by �0.03 �g/ml at rates
of 95.6 to 99.4% (Table 2).

Significant variation in the rates of oxacillin resistance
among S. aureus isolates between geographic regions was ob-
served, with higher rates detected in the United States (46.1%)
and Asia-Pacific countries (44.2%) (Table 3). Medical centers
in the United States had significantly higher rates of vancomy-
cin-resistant E. faecium (73.3%) and E. faecalis (5.7%) isolates
than those in Canada and sampled countries on other conti-
nents (Table 3).

In conclusion, dalbavancin was 8- to 32-fold more active
than vancomycin overall against this large collection of com-
monly isolated gram-positive pathogens (81,673 strains) col-
lected from diverse geographic regions. Resistance to other
antimicrobial classes had no effect on the activity of dalbavan-
cin, with the exception of resistance to vancomycin among
Enterococcus spp., particularly those with a VanA resistance

TABLE 1—Continued

Organism or group and susceptibility
subset (no. tested) Antimicrobial agent

MIC (�g/ml) %
Susceptiblea

%
Resistantb

50% 90% Range

Penicillin �0.015 0.06 �0.015–1 99.9 —
Ceftriaxone �0.25 �0.25 �0.25–4 99.9 —
Erythromycin �0.25 �2 �0.25–�2 79.6 19.9
Clindamycin �0.25 �0.25 �0.25–�2 91.4 8.2
Levofloxacin �0.5 1 �0.5–�4 98.6 1.3
Linezolid 1 1 �0.25–2 100.0 —

VGS (2,148) Dalbavancin �0.03 �0.03 �0.03–0.12 100.0 —
Vancomycin 0.5 1 �0.12–2 �99.9 —
Penicillin 0.06 1 �0.03–�32 71.7 6.0
Ceftriaxone �0.25 1 �0.25–�32 92.5 4.3
Erythromycin �0.25 �2 �0.25–�2 56.0 41.7
Clindamycin �0.25 0.5 �0.25–�2 89.8 9.5
Levofloxacin 1 2 �0.5–�4 95.7 3.6
Linezolid 1 1 �0.25–8 �99.9 —

a Susceptibility criteria of the CLSI (M100-S18 �3�) were used where available. For dalbavancin, a proposed susceptible breakpoint of �0.25 �g/ml for all species was
applied for comparisons only with vancomycin.

b —, no resistant breakpoint criteria have been recommended.
c HL, high-level resistance.

TABLE 2. Activity of dalbavancin against vancomycin-resistant Enterococcus spp. and �-hemolytic Streptococcus spp.

Organism or group
and resistance
phenotype or

serogroup (no.
tested)

Cumulative % inhibited at MIC (�g/ml) of:

�0.03 0.06 0.12 0.25 0.5 1 2 4

E. faecalis
VanA (230) 0.4 0.9 2.6 3.9 4.3 4.3 7.4 14.8
VanB (84) 9.5 33.3 70.2 70.2 75.0 78.6 85.7 91.7

E. faecium
VanA (1,744) 0.1 0.3 1.2 3.1 6.6 11.5 18.3 33.1
VanB (134) 26.1 56.0 71.6 77.6 85.1 90.3 94.0 97.8

�HS
Group A (2,182) 98.8 99.9 �99.9 100.0
Group B (2,265) 90.3 98.0 99.6 100.0
Group C (174) 99.4 100.0
Group G (502) 95.6 99.6 100.0
Group F (35) 97.1 97.1 100.0
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phenotype pattern. The potency advantage of dalbavancin
compared to some class comparators, coupled with infrequent
patient dosing, provides a unique therapeutic alternative for
treating serious gram-positive infections, including those by
oxacillin-resistant staphylococci and other species which are
common causes of SSSI (5, 13).

REFERENCES

1. Biedenbach, D. J., J. E. Ross, T. R. Fritsche, H. S. Sader, and R. N. Jones.
2007. Activity of dalbavancin tested against Staphylococcus spp. and �-he-
molytic Streptococcus spp. isolated from 52 geographically diverse medical
centers in the United States. J. Clin. Microbiol. 45:998–1004.

2. Clinical and Laboratory Standards Institute. 2006. Approved standard
M7-A7, 7th ed. Methods for dilution antimicrobial susceptibility tests for
bacteria that grow aerobically. Clinical and Laboratory Standards Insti-
tute, Wayne, PA.

3. Clinical and Laboratory Standards Institute. 2008. Performance standards
for antimicrobial susceptibility testing; eighteenth informational supplement.
M100-S18. Clinical and Laboratory Standards Institute, Wayne, PA.

4. Gordon, K. A., M. L. Beach, D. J. Biedenbach, R. N. Jones, P. R. Rhomberg,
and A. H. Mutnick. 2002. Antimicrobial susceptibility patterns of beta-he-
molytic and viridans group streptococci: report from the SENTRY Antimi-
crobial Surveillance Program (1997–2000). Diagn. Microbiol. Infect. Dis.
43:157–162.

5. Jauregui, L. E., S. Babazadeh, E. Seltzer, L. Goldberg, D. Krievins, M.
Frederick, D. Krause, I. Satilovs, Z. Endzinas, J. Breaux, and W. O’Riordan.
2005. Randomized, double-blind comparison of once-weekly dalbavancin
versus twice-daily linezolid therapy for the treatment of complicated skin and
skin structure infections. Clin. Infect. Dis. 41:1407–1415.

6. Jones, R. N., T. R. Fritsche, H. S. Sader, and B. P. Goldstein. 2005. Anti-
microbial spectrum and potency of dalbavancin tested against clinical iso-
lates from Europe and North America (2003): initial results from an inter-
national surveillance protocol. J. Chemother. 17:593–600.

7. Jones, R. N., J. M. Streit, and T. R. Fritsche. 2004. Validation of commercial
dry-form broth microdilution panels and test reproducibility for susceptibil-
ity testing of dalbavancin, a new very long-acting glycopeptide. Int. J. Anti-
microb. Agents 23:197–199.

8. Lin, S. W., P. L. Carver, and D. D. DePestel. 2006. Dalbavancin: a new option
for the treatment of gram-positive infections. Ann. Pharmacother. 40:449–
460.

9. Moet, G. J., R. N. Jones, D. J. Biedenbach, M. G. Stilwell, and T. R. Fritsche.
2007. Contemporary causes of skin and soft tissue infections in North Amer-
ica, Latin America, and Europe: report from the SENTRY Antimicrobial
Surveillance Program (1998–2004). Diagn. Microbiol. Infect. Dis. 57:7–13.

10. Pope, S. D., and A. M. Roecker. 2006. Dalbavancin: a novel lipoglycopeptide
antibacterial. Pharmacotherapy 26:908–918.

11. Rennie, R., L. Koeth, R. Jones, T. Fritsche, C. Knapp, S. Killian, and B.
Goldstein. 2007. Factors influencing broth microdilution antimicrobial sus-
ceptibility test results for dalbavancin, a new glycopeptide agent? J. Clin.
Microbiol. 45:3151–3154.

12. Seltzer, E., M. B. Dorr, B. P. Goldstein, M. Perry, J. A. Dowell, and T.
Henkel. 2003. Once-weekly dalbavancin versus standard-of-care antimicro-
bial regimens for treatment of skin and soft-tissue infections. Clin. Infect.
Dis. 37:1298–1303.

13. Streit, J. M., T. R. Fritsche, H. S. Sader, and R. N. Jones. 2004. Worldwide
assessment of dalbavancin activity and spectrum against over 6,000 clinical
isolates. Diagn. Microbiol. Infect. Dis. 48:137–143.

14. Streit, J. M., H. S. Sader, T. R. Fritsche, and R. N. Jones. 2005. Dalbavancin
activity against selected populations of antimicrobial-resistant gram-positive
pathogens. Diagn. Microbiol. Infect. Dis. 53:307–310.

TABLE 3. Variation in oxacillin and vancomycin resistance rates
between geographic regions

Isolate type

% Resistance by country or continenta

Canada/United
States Europe Latin

America Asia-Pacific

Oxacillin-resistant S.
aureus

26.5/46.1 27.9 38.6 44.2

Vancomycin-resistant E.
faecalis

0.8/5.7 1.6 4.4 0.9

Vancomycin-resistant E.
faecium

13.2/73.3 22.1 30.7 15.8

a Resistance rates are based upon the CLSI-recommended breakpoints
(M100-S18 �3�).
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